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(57) [Abstract] 

[Object] The present invention has an object to provide 
an image forming apparatus which makes it possible to 
systematically procure and replace parts by specifically 
displaying a list of a plurality of parts predicted to be replaced 
within a particular period of time, and usually never causes 
occurrence of a trouble in image forming operation by performing 
calculation of a timing for replacing parts for regular 
replacement on a visit of a serviceman to a user. 

[Solving Means] Problems are solved by adopting a 
configuration comprising control means which calculates the 
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extent of wear of regular replacement parts during the period 
from the last replacement date to the present replacement date 
on a visit of a serviceman, calculates, from the result of the 
above calculation, the day on which the regular replacement parts 
are planned to be replaced next time, to detect the regular 
replacement parts of which the planned date of next replacement 
is reached before the date of the planned next visit of the 
serviceman, and replacement parts display means which displays 
the regular replacement parts of which the planned next date of 
replacement is reached before the planned date of next visit of 
the serviceman. 

[Claims] 

[Claim 1 ] An image forming apparatus having counting means which 
counts the status of use of regular replacement parts, date 
calculating means which calculates a date, and storage means which 
stores a replacement cycle of said regular replacement parts, 
at least one date of visit of a serviceman in the past, and the 
replacement date for each part, comprising control means which 
calculates the extent of wear of regular replacement parts during 
the period from the last replacement date to the present 
replacement date on a visit of a serviceman, calculates, from 
the result of said calculation, the day on which the regular 
replacement parts are planned to be replaced next time, to detect 
the regular replacement parts of which the planned date of next 
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replacement is reached before the date of the planned next visit 
of the serviceman, and replacement parts display means which 
displays the regular replacement parts of which the planned next 
date of replacement is reached before the planned date of next' 
visit of the serviceman. 

[Claim 2] An image forming apparatus according to claim 1, 
wherein a date of visit of the serviceman is recorded by the 
serviceman or in response to an instruction from outside; a visit 
interval is calculated; and a list of parts which are expected 
to be replaced before a planned date of next visit of the 
serviceman is displayed. 

[Claim 3] An image forming apparatus according to claim 2, 
wherein a result value of replacement cycle for each of the 
replacement parts is calculated by storing a plurality of 
replacement cycles for a plurality of regular replacement parts 
and making an input each time a regular replacement part is 
replaced , and the replacement cycles thus stored are rewritten 
on the basis of the result of said calculation. 
[Claim 4] An image forming apparatus according to claim 3, 
wherein the stored replacement cycles are rewritten by an average 
value of the replacement cycle. 

[Claim 5] An image forming apparatus according to claim 3 , 
wherein the stored replacement cycles are rewritten on the basis 
of the result of regression of a cumulative value of replacement 
cycles and a number of replacements. 



- 4 - 



[Claim 6] An image forming apparatus according to any one - 
of claims 1 to 5, wherein the apparatus has a table in which 
different numbers are assigned to different groups of a plurality 
of regular replacement parts, and when a parts number is entered 
upon replacement, information necessary for calculating a 
replacement date and a replacement cycle is stored* 
[Claim 7] An image forming apparatus according to claim 6, 
wherein a date planned for the next replacement of regular 
replacement parts is calculated by key input upon parts 
replacement . 

[Claim 8] An image forming apparatus according to claim 6, 
wherein the apparatus incorporates a clock displaying at least 
a date, and a replacement date is stored by entering the number 
of replaced parts. 

[Claim 9] An image forming apparatus according to claim 8, 
wherein a battery for driving the incorporated clock is provided, 
[Claim 10] An image forming apparatus according to claim 9, 
wherein, when the plug socket of the apparatus is not connected 
to the power supply, power is supplied from the battery to the 
incorporated clock, 

[Claim 11 ] An image forming apparatus according to any one claims 
1 to 10, wherein said replacement parts display means displays 
a regular replacement part of which a date planned for the next 
replacement is reached before the date planned for the next visit 
of the serviceman, by at least any one of display on the display 
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unit of the apparatus, printing out, and remote control. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention relates 
to an image forming apparatus such as an electrophotographic type 
copying machine or a printer. More particularly, the invention 
relates to an image forming apparatus in which it is possible 
to easily know a replacement timing of regular replacement parts 
such as a grid electrode or a discharge wire of a photosensitive 
drum or primary charging scorotron, or transfer charging corotron 
used in the image forming apparatus by counting the result of 
use of such regularly replaced parts. 
[0002] 

[Description of the Related Arts] In a conventional image 
forming apparatus such as a copying machine of the above-mentioned 
electrophotographic type or a printer, there occurs wear of the 
surface of the photosensitive drum, contamination of the grid 
electrode or discharge wire of primary charging scorotron or 
transfer charging corotron, wear caused by discharge, or wear 
of the blade or the brush of the cleaning unit, during repetition 
of the image forming process a plurality of times. It is 
therefore necessary to periodically replace these regular 
replacement parts such as the photosensitive drum, grid 
electrodes or discharge wires of primary charging scorotron or 
transfer charging corotron, or blades or brushes of the cleaning 
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unit. 

[0003] For this purpose, techniques for individually counting 
the result of use of regular replacement parts such as a 
photosensitive drum and using the thus counted result as a 
criterion for parts replacement , as typically represented by the 
one disclosed in the Japanese Unexamined Patent Application 
Publication No. 63-70862. 

[0004] The apparatus disclosed in Japanese Unexamined Patent 
Application Publication No. 63-7 0862 is however based on simple 
counting individually the result of use of regular replacement 
parts. Even when employing a photosensitive drum or a scorotron 
grid electrode beyond a replacement interval, therefore, the 
serviceman becomes aware of the fact only on his visit to the 
user. This poses a problem in that the parts cannot sometimes 
be procured in time. As a result, in spite of the use of the 
photosensitive drum or the like beyond the replacement interval 
in the aforementioned conventional electrophotographic copying 
machine, it is necessary to continue using the parts. This leads 
to problems such as a decrease in the image quality, or the 
impossibility to use the copying machine until arrival of the 
replacement parts . 

[0005] To solve the above-mentioned problems, therefore, as is 
disclosed in Japanese Unexamined Patent Application Publication 
No. 4-216567, a technique has already been proposed, comprising 
the steps of recording the number of formed images at prescribed 
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intervals such as a prescribed period of time, and predicting 
a timing of replacement of a part from the result of recording. 
[0006] 

[Problems to be Solved by the Invention] The aforementioned 
conventional art has however the following problems. In the 
aforementioned electrophotographic copying machine or the like, 
unlike supplies such as toner or copy paper, regular replacement 
parts such as a photosensitive drum or scorotron grid electrode 
are replaced on a visit of the serviceman. It therefore suffices 
that the timing of replacement of these replacement parts is known 
at the time of the visit of the serviceman. In the case of the 
apparatus of Japanese Unexamined Patent Application Publication 
No. 4-216567, however, it is necessary to incorporate, in a usual 
image forming cycle, a routine for recording the number of formed 
images for each prescribed interval such as a prescribed period 
of time and collecting data for predicting the timing of 
replacement from the result of such recording as a usual practice. 

This routine processing for data collection may therefore be 
performed during copying, thus not only so much increasing the 
load on the CPU controlling operations of the copying machine, 
but also leading to a reluctant delay in copying operation and 
hence a decrease in the number of copied sheets per unit time, 
or requiring an additional memory capacity, causing a demerit 
for the user. 

[0007] The present invention was therefore developed to solve 
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the above-mentioned problems in the conventional art, and has 
an object to provide an image forming apparatus which makes it 
possible to perform systematic procurement and replacement of 
parts by displaying a detailed list of a plurality of parts 
predicted to be replaced within a specific period of time, and 
usually never causes a trouble in the image forming operation 
without imposing a load on a control circuit controlling 
operations of the image forming apparatus by calculating the 
replacement timing of regular replacement parts on a visit of 
the serviceman to the user. 
[0008] 

[Means for Solving the Problems] More specifically, the 
invention as claimed in claim 1 provides an image forming 
apparatus having counting means which counts the status of use 
of regular replacement parts, date calculating means which 
calculates a date, and storage means which stores a replacement 
cycle of the regular replacement parts, at least one date of visit 
of a serviceman in the past, and the replacement date for each 
part, comprising control means which calculates the extent of 
wear of regular replacement parts during the period from the last 
replacement date to the present replacement date on a visit of 
a serviceman, calculates, from the result of that calculation, 
the day on which the regular replacement parts are planned to 
be replaced next time, to detect the regular replacement parts 
of which the planned date of next replacement is reached before 
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the date of the planned next visit of the serviceman, and 
replacement parts display means which displays the regular 
replacement parts of which the planned next date of replacement 
is reached before the planned date of next visit of the serviceman. 
[0009] The invention as claimed in claim 2 provides an image 
forming apparatus according to claim .1, wherein a date of visit 
of the serviceman is recorded by the serviceman or in response 
to an instruction from outside; a visit interval is calculated; 
and a list of parts which are expected to be replaced before a 
planned date of next visit of the serviceman is displayed. 
[0010] The invention as claimed in claim 3 provides an image 
forming apparatus according to claim 3, wherein a result value 
of replacement cycle for each of the replacement parts is 
calculated by storing a plurality of replacement cycles for a 
plurality of regular replacement parts and making an input each 
time a regular replacement part is replaced , and the replacement 
cycles thus stored are rewritten on the basis of the result of 
the calculation. 

[0011] The invention as claimed in claim 4 provides an image 
forming apparatus according to claim 3, wherein the stored 
replacement cycles are rewritten by an average value of the 
replacement cycle. 

[0012 ] Furthermore, the invention as claimed in claim 5 provides 
an image forming apparatus according to claim 3, wherein the 
stored replacement cycles are rewritten on the basis of the result 
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of regression of a cumulative value of replacement cycles and 
a number of replacements. 

[0013] The invention as claimed in claim 6 provides an image 
forming apparatus according to any one of claims 1 to 5, wherein 
the apparatus has a table in which different numbers are assigned 
to different groups of a plurality of regular replacement parts, 
and when a parts number is entered upon replacement, information 
necessary for calculating a replacement date and a replacement 
cycle is stored. 

[0014] The invention as claimed in claim 7 provides an image 
forming apparatus according to claim 6, wherein a data planned 
for the next replacement of regular replacement parts is 
calculated by key input upon parts replacement . 
[0015] The invention as claimed in claim 8 provides an image 
forming apparatus according to claim 6, wherein the apparatus 
incorporates a clock displaying at least a date, and a replacement 
date is stored by entering the number of replaced parts. 
[0016] The invention as claimed in claim 9 provides an image 
forming apparatus according to claim 8, wherein a battery for 
driving the incorporated clock is provided. 

[0017] The invention as claimed in claim 10 provides an image 
forming apparatus according to claim 9, wherein, when the plug 
socket of the apparatus is not connected to the power supply, 
power is supplied from the battery to the incorporated clock. 
[0018] The invention as claimed in claim 12 provides an image 
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forming apparatus according to any one of claims 1 to 10, wherein 
the replacement parts display means displays a regular 
replacement part of which a date planned for the next replacement 
is reached before the date planned for the next visit of the 
serviceman, by at least any one of display on the display unit 
of the apparatus, printing out, and remote control. 
[0019] 

[Operation] The present invention has a configuration in which 
the image forming apparatus comprises control means which 
calculates the extent of wear of regular replacement parts during 
the period from the last replacement date to the present 
replacement date on a visit of a serviceman, calculates, from 
the result of this calculation, the day on which the regular 
replacement parts are planned to be replaced next time, to detect 
the regular replacement parts of which the planned date of next 
replacement is reached before the date of the planned next visit 
of the serviceman, and replacement parts display means which 
displays the regular replacement parts of which the planned next 
date of replacement is reached before the planned next date of 
visit of the serviceman. The serviceman can therefore be aware 
of the regular replacement parts of which the planned next date 
of replacement is reached before the planned next date of visit 
by watching the replacement parts display means . It is thus 
possible to procure and replace parts by displaying in detail, 
as required, the list of a plurality of parts predicted to be 
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replaced within a specific period of time. It is therefore 
possible to provide an image forming apparatus which usually never 
causes a trouble in the image forming operation without imposing 
a load on a control circuit controlling operations of the image 
forming apparatus by calculating the replacement timing of 
regular replacement parts on a visit of the serviceman to the 
user. 
[0020] 

[Embodiments] The present invention will now be described with 
reference to embodiments shown. 

[0021] Fig. 2 is a schematic configuration diagram showing the 
image forming apparatus of an embodiment of the invention. 
[0022] As shown in Fig. 2, the image forming apparatus of an 
embodiment of the invention has a photosensitive drum 1 which 
is rotation-driven at a certain speed in the arrow A direction 
by driving means not shown. The surface of the photosensitive 
drum 1 is uniformly charged to a prescribed potential by a primary 
charger 2 comprising scorotron. Then, an image exposure 3 is 
applied by image exposing means such as an ROS (Raster Output 
Scanner) not shown, and thus, an electrostatic latent image is 
formed in response to image information on the surface of the 
photosensitive drum 1. The electrostatic latent image formed 
on the surface of the photosensitive drum 1 is developed by a 
developing unit 4 into a toner image. The toner image is 
electrostatically transferred onto a transfer sheet of paper 6 
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fed in synchronization with the toner image formed on the 
photosensitive drum 1 through charging by a transfer charger 5 
comprising corotron. Subsequently, the transfer sheet 6 onto 
which the toner image has been transferred from the surface of 
the photosensitive drum 1 is separated from the surface of the 
photosensitive drum 1 through discharge by a separation charger 
7 comprising corotron as well- The transfer sheet 6 is conveyed 
to a fixing unit not shown, the toner image being thus fixed on 
the transfer sheet 6 by heat and pressure, and discharged outside 
the apparatus. The surface of the photosensitive drum 1 from 
which the transfer sheet 6 has been separated is cleaned by a 
cleaning brush 9 and a blade 10 of a cleaning unit 8 to remove 
residual toner and paper dust. Then, the surface of the 
photosensitive drum 1 is subjected to discharge of residual 
potential through exposure to an erasing lamp 11 to prepare for 
the next image forming process. 

[0023] In the image forming apparatus having the configuration 
as described above, repetition of the image forming process 
results in wear of the surface of the photosensitive drum 1, 
contamination of the primary charger 2 comprising scorotron, the 
transfer charger 5 comprising corotron, or the grid electrode 
2a or the discharge wires 2b, 5a and 7a of the separation charger 
7, wear thereof by discharge, or wear of the brush 9 or the blade 
of the cleaning unit 8 . It is therefore necessary to periodically 
replace regular replacement parts such as the photosensitive drum 
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1, the primary charger 2 comprising scorotron, the transfer 
charger 5 comprising corotron, or the grid electrode 2a or the 
discharge wires 2b, 5a and 7a of the separation charger 7, or 
the brush 9 or the blade 10 of the cleaning unit 8. 
[0024] Fig. 3 illustrates a digital color copying machine of 
the multi-transfer type showing a more detailed configuration 
as an image forming apparatus of an embodiment of the invention. 
[0025] In Fig. 3, 21 represents a main body of the digital color 
copying machine. An image input terminal 23 for reading an image 
of an original 22 is arranged on the upper end in this digital 
color copying machine main body 21. The image input terminal 
23 irradiates light from a light source 2 6 onto an original 22 
image placed on a platen glass 24 in a state in which the image 
is pressed by a platen cover 25 and scanning-exposes the reflected 
light of the original 22 to a CCD sensor 30 via first and second 
scanning mirrors 2 7 and 28 and an image forming lens 29, thereby 
reading the reflected optical images of color materials of the 
original 22 by means of this CCD sensor 3 0 at a prescribed dot 
density (for example, 16 dots /mm ) . 

[0026] The reflected optical images of color materials of the 
original 22 read by the aforementioned image input terminal 23 
are sent to an image processing system 32 in the form of original 
reflectivity data of three colors including, for example, red 
(R), green (G) and blue (B) (each comprising eight bits). In 
this image processing system 32, prescribed image processes 



- 15 - 



including shading correction, positional shift correction, 
brightness/color space conversion, gamma correction, frame 
erasion and color/displacement edition are applied to the 
reflectivity data of the original 22. 

[0027] The image data subjected to the prescribed image 
processes in the image processing system as described above are 
converted into original color material gradation data of four 
colors including black (K), yellow (Y), magenta (M) and cyan (C) 
(each comprising eight bits) , which are sent to an ROS 3 5 (Raster 
Output Scanner) in which image exposure to a laser beam is carried 
out in response to the original color material gradation data. 
[0028] The above-mentioned ROS 35 modulates a semiconductor 
laser 36 as shown in Fig. 3, and emits a laser beam LB from this 
semiconductor laser 36 in response to the gradation data. The 
laser beam LB emitted from the semiconductor laser 3 6 is 
deflection-scanned by a rotary polyhedral mirror 37, and 
scanning-exposed onto the photosensitive drum 40 as an image 
carrier via a reflection mirror 38. 

[0029] A photosensitive drum 40 scanning-exposed to the laser 
beam LB by the ROS 35 is rotation-driven by driving means not 
shown in the arrow direction at a prescribed speed. The surface 
of the photosensitive drum 4 0 is charged to a prescribed potential 
previously by a charging scorotron 41 , and an electrostatic latent 
image is formed as a result of scanning-exposure to the laser 
beam LB in response to the original color material gradation data. 
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The electrostatic latent image formed on the photosensitive drum 
40 is developed sequentially by a rotary-type developing unit 

42 comprising four developers 42K, 42Y, 42M and 42C of four colors 
including black (K), yellow (Y), magenta (M) and cyan (C) into 
a toner image of prescribed colors . 

[0030] The toner images formed on the photosensitive drum 40 
are sequentially transferred, through charging of the transfer 
corotron 45 onto a transfer sheet 44 of paper serving as a transfer 
medium held on a transfer drum 43 arranged adjacent the 
photosensitive drum 40. The transfer sheet 44 is fed with sheets 
by a feed roll 51 from a plurality of feed cassettes 48, 4 9 and 
50 arranged at a lower part in the copying machine main body 21, 
as shown in Fig. 3. Sheets can be fed also from a manual feed 
tray 58 arranged on a side outside the copying machine main body 
21. Transfer sheets 44 thus fed are conveyed to the surface of 
the transfer drum 43 by a plurality of conveying rollers 52 and 
resist rolls 53, respectively. The transfer sheet 44 is 
electrostatically attracted to the surface of the transfer drum 

43 through charging of the transfer corotron 45 serving also as 
a charger for electrostatic attraction, and held on the surface 
of the transfer drum 43. In addition to non-standard transfer 
sheets such as postcard-sized sheets, transparent OHP sheets for 
an overhead projector can also be fed from the manual feed tray 
58, thus enabling to form an image also on an OHP sheet. Two-side 
copying is possible by feeding a reversed transfer sheet 44 having 
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an image formed on a side from the manual feed tray 58. 
[0031] The transfer sheet 44 onto which a toner image of a 
prescribed number of colors has been transferred from the 
photosensitive drum 4 0 is peeled off from the surface of the 
transfer drum 43 through discharge of the peeling corotron 54 
is conveyed to a fixing unit 55 which fixes the toner image onto 
the transfer sheet 44 under action of heat and pressure, 
discharged onto a sheet discharge tray 5 6 , thus completing the 
copying process of the color image. 

[0032] In Fig. 3, 57 represents a discharging corotron pair for 
discharging the transfer drum 43. 

[ 0033 ] Fig. 4 is a configuration diagram showing an image forming 
section of the above-mentioned multi-transfer type digital color 
copying machine. 

[0034] In Fig. 4, 40 represents the aforementioned 
photosensitive drum, and the transfer drum 43 serving as a 
transfer medium carrier is arranged in contact with, or in the 
proximity of, the surface of the photosensitive drum 10. The 
transfer drum 43 is rotation-driven by a driving mechanism not 
shown at the same speed as the circumferential speed of the 
photosensitive drum 40. As shown in Fig. 5, the transfer drum 
43 comprises a drum-shaped frame having a pair of ring members 
60 and 60 arranged at the both ends in the axial direction, and 
a tie-bar plate 61 serving as a coupling member for coupling these 
ring members 60 and 60. A circumferential leading end 62a of 
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a transfer film 62 comprising a dielectric film such as a 
polyethylene terephthalate film or a polyvinylidene fluoride 
film is fixed to the tie-bar plate 61. The both ends thereof 
are wound around the frame along the outer peripheries of the 
ring members 60 and 60 , and a circumferential rear end edge 62b 
of the transfer film 62 is fixed to the tie-bar plate 61 so as 
to achieve a hollow cylindrical configuration. 

[0035] The transfer sheet 44 is fed from any one of the plurality 
of paper feed cassettes 48, 49 and 50, as described above, to 
the transfer drum 43. The transfer sheet 44 is conveyed by the 
resist roll 53 to the surface of the transfer drum 43, and charged 
by the transfer corotron 45 from the back side of the transfer 
drum 43 , thus being electrostatically attracted onto the transfer 
film 62 of the transfer drum 43 . Toner images of black (K) , yellow 
(Y), magenta (M) and cyan (C) sequentially formed on the 
photosensitive drum 40 are transferred by charging of the transfer 
corotron 45 onto the transfer sheet 44 attracted onto the transfer 
drum 43. 

[003 6] As shown in Fig. 3, the transfer sheet 4 onto which the 
toner images of a prescribed number of colors have been 
transferred from the photosensitive drum 40 is electrically 
discharged by the peeling corotron 54. The transfer sheet 44 
is then peeled off from the surface of the transfer drum 4 3 by 
a peeling unit 64, and conveyed via a conveying guide 65 to a 
fixing unit 55. The toner image is fixed onto the transfer sheet 
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44 , under the effect of heat and pressure, by a fixing roller 
55a and a pressure roller 55b of the fixing unit 55. The transfer 
sheet 44 is then discharged onto a paper discharge tray 56 outside 
the apparatus by a fuser exit roll 66, 

[0037] In the multi-transfer type digital color copying machine 
having the above-mentioned configuration as well, repetition of 
the color copying process a plurality of times results in wear 
of the surface of the photosensitive drum 1, contamination of 
the charging scorotron 41, the transfer corotron 45 or the peeling 
corotron 54, or the grid electrode or the discharge wire of the 
discharge corotron pair 57, or wear of the blade or the brush 
of the cleaning unit. It is therefore necessary to periodically 
replace these regular replacement parts such as the 
photosensitive drum, the charging scorotron 41, the transfer 
corotron 45, the peeling corotron 54, the grid electrode or the 
discharge wire of the discharge corotron pair 57, or even the 
blade or the brush of the cleaning unit. In the color copying 
machine having the aforementioned configuration, furthermore, 
having many chargers such as the charging scorotron 41, the 
transfer corotron 45, the peeling corotron 54, and the discharge 
corotron pair 57, producing relatively much ozone and the like 
along with corona discharge, and having many developers as in 
the rotary type developing unit 42 provided with the four-color 
developers 42K, 42Y, 42M and 42C of black (K) , yellow (Y) , magenta 
(M) and cyan (C), splashing relatively large quantities of toner 
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during the developing process, filters of an exhaust unit used 
in the copying machine should also be periodically replaced. 
[0038] For this purpose, the image forming apparatus shown in 
Figs. 2 and 3 comprises control means which calculates the extent 
of wear of regular replacement parts during the period from the 
last replacement date to the present replacement date on a visit 
of a serviceman, calculates, from the result of the calculation, 
the day on which the regular replacement parts are planned to 
be replaced next time, to detect the regular replacement parts 
of which the planned date of next replacement is reached before 
the date of the planned next visit of the serviceman, and 
replacement parts display means which displays the regular 
replacement parts of which the planned next date of replacement 
is reached before the planned date of next visit of the serviceman . 
[003 9] Fig. 6 is a block diagram showing a control circuit of 
the digital color copying machine of an embodiment of the 
invention. 

[0040] In Fig. 6, 70 represents a CPU controlling the copying 
operation of the above-mentioned digital color copying machine 
and performing various calculations : 71 represents a memory 
comprising an RAM or the like storing standard replacement 
intervals for the regular replacement parts such as 
photosensitive drums 1 and 40, grid electrodes and discharge wires 
of primary charging scorotrons 2 and 41, transfer charging 
corotrons 5 and 45, a brush 9 and a blade 10 of a cleaning unit 
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8, and a filter of an exhaust unit not shown, and visit information 
of servicemen; 72 , a counting circuit counting the consumptions 
of the regular replacement parts : 73, a key input unit for a 
serviceman to enter various pieces of information; and 74, a 
regular replacement parts list display unit displaying a list 
of regular replacement parts of which the replacement timing is 
reached within a prescribed period of time. 
[0041] As a standard replacement interval for the regular 
replacement parts such as the photosensitive drums 1 and 40, grid 
electrodes and discharge wires of the primary charging scorotrons 
2 and 41 and the transfer charging corotrons 5 and 45, the brush 
9 and the blade 10 of the cleaning unit 8, and the filter of the 
exhaust unit not shown, there is used a predetermined value such 
as 200,000 sheets for the photosensitive drums 1 and 40 upon 
shipment from factory of the digital color copying machine. This 
is not however limitative, but a standard replacement interval 
can also be arbitrarily set in the form, for example, of a standard 
replacement interval of 150,000 sheets for the photosensitive 
drums 1 and 40 when the user places point on the image quality 
including the design-related areas, or if the user does not place 
importance on the image quality, a standard replacement interval 
of 250,000 sheets for the photosensitive drums 1 and 40. 
[ 0042 ] In the above-mentioned configuration of the digital color 
copying machine of this embodiment, it is possible to 
intentionally procure and replace parts by specifically 
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displaying a list of a plurality of parts expected to be replaced 
within a particular period of time, and any trouble in the image 
forming operation can usually be avoided without imposing a load 
on the control circuit controlling operations of the image forming 
apparatus by executing calculation of the replacement timing of 
regular replacement parts on a visit of the serviceman to a user. 
[0043] More specifically, in the digital color copying machine 
of the above-mentioned embodiment, when the process enters the 
service mode (step 1) by the service man operating a prescribed 
key or the like of the key input unit 73 in accordance with the 
routine shown in Fig. 7 on serviceman's visit to a user, the 
serviceman is requested to enter the date of the visit (step 2) . 

When the serviceman enters the requested data, the CPU 70 
determines whether or not the newly entered date of visit is the 
same as the last date of visit (step 3). If the same, a warning 
is given to the effect that the entered date is the same as the 
last one (step 4); the serviceman is prompted to re-enter the 
date of visit (step 5); when the serviceman does not select the 
date of visit, the process returns to step 2 to request input 
of the date. When the serviceman does not select re-input of 
the date of visit, the process comes to an end at this point. 

The date of visit entered by the serviceman is the same as the 
date of the last visit, in addition to a case of an input error, 
when the serviceman pays two visits on a day. This may occur 
when, after the completion of replacement of a part, the user 
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calls up the serviceman again requesting replacement of another 
part in trouble, or when the part for replacement is damaged during 
replacement by some cause or other, requiring another replacement. 
When the date of visit entered by the serviceman is the same 
as that of the last visit, however, the counting circuit has 
already been reset as described later, except in case of an input 
error. It is not therefore necessary to take any further action 
in this embodiment, completing the process. 

[0044] When the date entered by the serviceman is not the same 
as the date of the last visit, on the other hand, the number of 
visits is calculated by adding one to the last number of visits 
(step 6), and an average interval between visits is calculated 
(step 7). An average interval between visits is determined by 
multiplying the last visit interval by a number obtained by 
subtracting one from the current number of visits , adding a number 
obtained by subtracting the last date of visit from the current 
date of visit, and dividing the resultant sum by the current number 
of visits, in accordance with the following formula: 
Average visit interval = {average visit interval * (number 

of visits - 1) + (current visit date - last visit 

date) } /number of visits 
[0045] The CPU 7 0 updates the visit date (rewrites the last visit 
date into the current visit date) (step 8), and stores these new 
pieces of information into a visit information area of a memory 
71 shown in Fig. 1. 
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[0046] At this point, when the input unit for entering a date 
shown in Fig. 1 is not a ten-key pad but a clock incorporated 
in the apparatus , the configuration may be such that the CPU 7 0 
automatically performs the above-mentioned calculation only by 
switching over the mode to the service mode and updates the 
information in the visit information area. When the apparatus 
incorporates a clock, a cell or a battery for driving the 
incorporated clock is provided as required. When the plug socket 
of the copying machine is not connected to a power supply, power 
may be supplied from the cell or the battery to the incorporated 
clock. 

[0047] The parts information area of the memory 71 connected 
to the CPU 70 can store, as shown in Fig. 1, information of a 
plurality of parts such as the photosensitive drums 1 and 40, 
the primary charging scorotron 2, the transfer charging corotron 
5, and the grid electrode and the discharge wire of the filter 
of the exhaust unit, and the contents of the counting circuit 
72 counting the consumption of the parts are constantly updated 
during operation by the counting circuit counting signals 
specified for the individual parts, such as the number of prints, 
the number of colors of copying, and the operating period of time. 
Particularly, contamination of the regular replacement parts 
such as the filter of the exhaust unit varies with the number 
of colors rather than the number of prints. The condition of 
use of these parts should therefore preferably be counted on the 
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basis of parameters well representing the condition of use of 
these parts, including the number of copied colors. 
[004 8] When replacing regular replacement parts such as the grid 
electrodes or the discharge wires of the photosensitive drums 
1 and 40, the primary charging scorotrons 2 and 41 , or the transfer 
charging corotron 5, input is performed by key-entering the number 
(parts number) assigned to the individual parts by the key-input 
unit 73 in accordance with the routine shown in Fig. 8, after 
update of the above-mentioned visit information, upon 
serviceman's replacement of the parts (step 1). When the 
serviceman instructs data update (step 2), the CPU 70 resets the 
count value of the relevant replacement part on the counting 
circuit 72 (step 3), and updates the visit date (by rewriting 
the last visit date into the current visit date) (step 4), thus 
completing the operation without any further action. 
[0049] When the replacement of the part is automatically 
recognized, the information may be automatically rewritten by 
replacing the appropriate part. For example, in an apparatus 
comprising a unit of image forming members is arranged around 
the photosensitive drum, having a configuration in which 
replacement of the unit is automatically recognized only by 
attaching the image forming unit to the image forming apparatus, 
it is not necessary for the serviceman to manually carry out 
operations such as data update. 

[0050] After input of data along with replacement of parts as 
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described above, calculation of a planned date of the next 
replacement is performed in accordance with the routine shown 
in Fig. 9. 

[0051] More specif ically, when the first parts No. = 1 is entered 
from the key input unit from among the numbers (parts numbers) 
assigned by the serviceman to the individual parts in accordance 
with the routine shown in Fig. 9 (step 1), the CPU 7 0 determines 
whether or not the current visit date is after the last replacement 
date, with reference to the data stored in the memory 71 (step 
2) . If the current visit date is not after the last replacement 
date, the CPU 7 0 determines whether or not the data are the final 
data (step 5). If the data are not the final ones, the CPU 70 
add one to the parts No. (step 7), and the process returns to 
step 2. These steps are repeated, and if the data are the final 
ones, the process comes to an end. 

[0052] When the current visit date is after the last date of 
replacement, the CPU 7 0 determines whether or not the count value 
of the relevant part is at least 0 (step 3) . If the count value 
of the part is at least 0, the last replacement date is subtracted 
from the current visit date, and a date obtained by adding a value 
resultant from division the standard replacement interval by the 
count value of the counting circuit is calculated in accordance 
with the following formula (step 4): 

Planned next date of replacement = date of last replacement 
+ (current visit date - last replacement date) * 
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(standard replacement interval /count value) 
[0053] When the current visit date is not after the last 
replacement date, that is, when the current visit date is not 
the replacement date for that part, on the other hand, a value 
obtained by adding the last replacement date is calculated as 
the planned date for the next replacement (step 6). 
[0054] The CPU performs these calculations up to the final data 
(steps 2 to 7), thus completing the operation. 
[0055] Fig. 10 shows a display routine of replacement parts. 
In response to an instruction from outside such as the serviceman 
or a host computer, the CPU 70 picks up parts to be replaced within 
specified conditions by comparing with the data for the last 
replacement date stored in the parts information area of the 
memory, and displays a list of the result on a regular replacement 
parts list display unit 74. 

[0056] More specifically, when the first parts No. =1 is entered 
from the key input unit from among the numbers assigned by the 
serviceman to the individual parts (parts No. ) in accordance with 
the routine shown in Fig. 10 (step 1), the CPU 70 determines 
whether or not the planned date of the next replacement of that 
part is smaller than a value obtained by adding the average visit 
interval to the current visit date (step 2) . If the planned date 
of the next replacement is smaller than the value obtained by 
adding the average visit interval to the current visit date, the 
CPU 7 0 copies the data to the replacement parts display array 
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( step 3 ) , and then determines whether or not the data are the 
final ones (step 4). If the data are not the final ones, 1 is 
added to the parts No, (step 5), and the process returns to step 
2 to repeat these steps. If the data are the final ones, the 
contents of the replacement parts displaying array is displayed 
on the regular replacement parts list display unit 74 (step 6), 
and the operation is completed. 

[0057] At this point, when the printout to the transfer sheet 
and the image forming apparatus are connected to a control center 
via a telephone line or the like, in addition to the control panel 
of the copying machine, a display of a host computer provided 
in the control center or a printer connected to the host computer 
or the like may be used as the regular replacement parts list 
display unit 74. 

[0058] Among the displayed specified conditions for the 
replacement parts, a specific date such as within a month may 
be specified in addition to the planned date of the next visit 
calculable from the average visit interval. 

[0059] While the standard replacement interval of parts is 
usually determined upon shipment from factory, the suitable 
replacement timing varies with the apparatus in response to the 
usage of the apparatus typically represented by the number of 
sheets printed at a time, or the degree of strictness of 
requirement for the image quality. To solve this inconvenience, 
in the invention, a new standard replacement interval may be set, 
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as shown in Fig, 11, by previously storing count values of the 
counting circuit 7 2 upon several runs of replacement, and taking 
an average by the use of the resultant information as shown in 
Fig . 12, or by storing and integrating count values of the counting 
circuit 72 for a plurality of runs of replacement, and performing 
primary regression by approximating by a straight line giving 
the smallest deviation from this integrated value. 
[0060] After replacement of a part, a new standard replacement 
interval is set in a replacement interval update routine shown 
in Fig. 14 (step 3). Simultaneously with this, in the routine 
of counter reset of the counting circuit that follows, the counter 
data are carried by one toward the older data. In the example 
shown, the current count value is reset to 0 by erasing the data 
four runs before and using the last count value as the value one 
run before (step 4), and the current visit date is updated (step 
5) , thus completing the operation. In the case where the current 
visit date is updated by the above-mentioned routine, it is 
needless to mention that it is not necessary to update the visit 
date. 

[0061] In the digital color copying machine of the above 
embodiment, as described above, the replacement timing for the 
regular replacement parts can be displayed on the regular 
replacement parts list display unit. It is therefore possible 
to know the parts to be procured before the period in which the 
serviceman is predicted to pay the next visit, or before an 
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arbitrarily predicted period in the form of a list. Even when 
the serviceman paying visit is replaced, therefore, transfer of 
duty can be ensured. Since there is previously available 
information about parts to be procured, it is possible to procure 
the parts with enough room. This provides another advantage that 
a sales office is not required to have a large inventory. 
Furthermore, because different replacement timings varying with 
users can be known in advance, parts can be replaced before 
occurrence of user's complaint, but not too early. 
[0062] Second Embodiment 

Fig. 15 shows second embodiment of the invention. The same 
reference numerals are assigned to the same components for easy 
description. In the second embodiment, as in the above first 
embodiment, a date of replacement of replacement parts is 
specified, not on the basis of a planned date of the next visit 
calculated from the average visit interval, but by a particular 
date. 

[0063] More specifically, in this second embodiment, when the 
serviceman specifies an arbitrary date in accordance with the 
routine shown in Fig. 15 (step 1), and the first parts No. ^ 1 
is entered from the key input unit from among the numbers (parts 
No.) assigned to the individual parts (step 2), the CPU 70 
determines whether or not the planned date of the next visit is 
before the specified arbitrary date with reference to the data 
stored in the memory 71 (step 3). If the planned date of the 
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next visit is not before the specified arbitrary date, the CPU 
70 determines whether or not the data are the final data (step 
5) . If the data are not the final ones, 1 is added to the parts 
No. (step 6), and the process returns to step 2. These steps 
are repeated. If the data are the final ones, the operation comes 
to an end. 

[0064 ] When the above-mentioned planned net visit date is before 
the specified arbitrary date, on the other hand, the data are 
copied in the replacement parts displaying array (step 4), and 
it is determined whether or not the data are the final data (step 
5) . If the data are not the final data, 1 is added to the parts 
No., and the process returns to step 2 to repeat these steps. 

If the data are the final ones, the contents of the replacement 
parts display array are displayed on the regular replacement parts 
list display unit 74 (step 7), and the operation is completed. 
[0065] Through the above-mentioned steps, it is possible to know 
the regular replacement parts of which the planned replacement 
date is reached on the day specified by a particular date, and 
hence to previously procure the parts. 

[ 0066 ] For the other configuration and operation, being the same 
as in the above-mentioned embodiment, the description thereof 
is omitted. 

[0067] Third Embodiment 

Fig. 16 shows third embodiment of the invention. The same 
reference numerals are assigned to the same components as in first 
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embodiment for easy description. In this third embodiment , as 
in first embodiment , the replacement parts are specified , not 
by the planned date of the next visit calculated from the average 
visit interval, but by the number of days from the current day 
such as a month. 

[0068] More specif ically, in this second embodiment , when the 
serviceman specifies the number of days from the current day such 
as a month in accordance with the routine shown in Fig. 16 (step 
1), and the first parts No. = 1 is entered from the key input 
unit from among the numbers (parts No. ) assigned to the individual 
parts (step 2), the CPU 7 0 determines whether or not the planned 
date of the next visit is before the date obtained by adding the 
number of days from the current day to the current date of visit 
with reference to the data stored in the memory 71 (step 3) . If 
the planned date of the next visit is not before the date obtained 
by adding the number of days from the current day of the current 
visit, the CPU 7 0 determines whether or not the date are the final 
data (step 5). If the data are not the final data, the CPU 70 
adds 1 to the parts No. (step 6), returning to step 2 to repeat 
the above steps. If the data are the final ones, the operation 
is completed. 

[0069] When the planned date of the next visit is before the 
date obtained by adding the number of days from the current day 
on the current visit, the CPU 7 0 copies the data in the replacement 
parts displaying array (step 4) , to determine whether or not the 
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data are the final data (step 5) . If the data are not the final 
ones, 1 is added to the parts No. (step 6), returning to step 
2, to repeat the same operations as above. If the data are the 
final ones, the CPU 70 displays the contents of the replacement 
parts displaying array on the regular replacement parts list 
display unit 74 (step 7), thus completing the process. 
[0070] As a result, it is possible to know the regular 
replacement parts of which the planned date of replacement is 
reached on the day specified as a specific date when an arbitrary 
number of days elapses from the current date of visit of the 
serviceman, thus making it possible to procure parts in advance. 
[ 0071 ] Since the other configuration and operations are the same 
as in the above-mentioned embodiments, description thereof is 
omitted. 
[0072] 

[Advantages] The present invention comprises the above- 
mentioned configuration and operations. It is therefore 
possible to obtain parts to be procures before a predicted timing 
of the next visit or an arbitrary predicted timing in the form 
of a list. Even when the visiting serviceman is replaced, 
therefore, it is possible to ensure transfer of the duty. Because 
the parts to be procured are known in advance, it is possible 
to take necessary actions with enough room, the this provides 
another advantage in that a sales office is not required to have 
a large stock. Furthermore, the replacement timing varying with 
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individual users can be previously known, thus making it possible 
to replace the parts before occurrence of user's complaint and 
not too early. 

[ 0073 ] If the serviceman conducts calculation of the replacement 
timing of regular replacement parts on the visit to a user, it 
is possible to provide an image forming apparatus which usually 
permits avoidance of a trouble in the image forming operation 
without imposing a load on the control circuit controlling 
operations of the image forming apparatus. 
[Brief Description of the drawings] 

[Fig. 1] A table showing operations of the image forming 
apparatus of an embodiment of the present invention; 

[Fig. 2] A schematic configuration diagram showing an 
embodiment of the image forming apparatus of the invention; 

[Fig. 3] A configuration diagram showing a digital color 
copying machine as an embodiment of the image forming apparatus 
of the invention; 

[Fig. 4] A configuration diagram showing the image forming 
section of the digital color copying machine of an embodiment 
of the invention; 

[Fig. 5] A perspective view illustrating a transfer drum; 

[Fig. 6] A block diagram showing a control circuit; 

[Fig. 7] A flowchart showing operations; 

[Fig. 8] A flowchart showing operations; 

[Fig. 9] A flowchart showing operations; 
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[Fig. 10] A flowchart showing operations; 

[Fig. 11] A table showing operations of the image forming 
apparatus of an embodiment of the invention; 

[Fig. 12] A graph showing the manner of data processing; 

[Fig. 13] A graph showing the manner of data processing; 

[Fig. 14] A flowchart showing operations; 

[Fig. 15] A flowchart showing operations of the image 
forming apparatus of second embodiment of the invention; and 

[Fig. 16] A flowchart showing operations of the image 
forming apparatus of third embodiment of the invention. 
[Reference Numerals] 

1, 40: photosensitive drum; 2, 41: charging scorotron; 5, 45: 
transfer charger; 8: cleaning unit; 9: brush; 10: blade; 70: 
CPU (control means ) ; 71: memory; 72: counting circuit ; 73: key- 
input unit; 74: regular replacement parts list display unit. 



FIG. 1 
( 1 ) DATA CONFIGURATION 
( 2 ) PARTS NO. 

(3) STANDARD REPLACEMENT INTERVAL 

(4) COUNTER 

( 5 ) LAST REPLACEMENT DATE 

( 6 ) PLANNED NEXT REPLACEMENT DATE 

(7) AVERAGE VISIT INTERVAL 

(8) NUMBER OF VISITS 

(9) LAST VISIT DATE 

(10) PLANNED NEXT VISIT DATE 

FIG. 2 
1: PHOTOSENSITIVE DRUM 
2: CHANGED SCOROTRON 
5: TRANSFER CHARGER 
8 : CLEANING UNIT 
9: BRUSH 
10: BLADE 

FIG. 3 

40: PHOTOSENSITIVE DRUM 
41: CHARGED SCOROTRON 
45: TRANSFER CHARGER 

FIG. 6 



2 

70: CPU (CONTROL MEANS) 
71: MEMORY 

72: COUNTING CIRCUIT 
73: KEYING UNIT 

74: REGULAR REPLACEMENT PARTS TEST DISPLAY 
FIG. 7 

Sis IN SERVICE MODE? 
S2: ENTER DATA 

S3: SAME DATE AS IN LAST RUN? 

S4: WARNING: SAME DATE AS IN LAST RUN 

S5: RE-ENTER? 

56: NUMBER OF VISITS = NUMBER OF VISITS + 1 

S7: AVERAGE VISIT INTERVAL = {AVERAGE VISIT INTERVAL * 

(NUMBER OF VISITS + 1) + (PRESENT VISIT - LAST 

VISIT) } /NUMBER OF VISITS 
S8: LAST VISIT DATE = PRESENT VISIT DATE 

FIG, 8 

SI: ENTER PARTS NO. 

S2: IS DATA UPDATE DISPLAYED? 

S3: RESET COUNTER 

S4: LAST VISIT DATE = PRESENT VISIT DATE 
FIG. 9 

SI: PARTS NO. = 1 
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S2: PRESENT VISIT DATE > LAST REPLACEMENT DATE? 
S3: COUNTER > 0? 

S4 : PLANNED NEXT REPLACEMENT DATE = LAST REPLACEMENT DATE + 
(PRESENT VISIT DATA . LAST REPLACEMENT DATE) * (STANDARD 
REPLACEMENT I NTERVAL/ COUNTER ) 

S5: FINAL DATA? 

S6: PLANNED NEXT REPLACEMENT DATE = LAST REPLACEMENT DATE + 

STANDARD REPLACEMENT INTERVAL 
S7: PARTS NO. = PARTS NO- + 1 

FIG. 10 

SI: PARTS NO. = 1 

S2 : PLANNED NEXT REPLACEMENT DATE < PRESENT VISIT DATE + 

AVERAGE VISIT INTERVAL? 
S3: COPY DATA ONTO REPLACEMENT PARTS DISPLAY ARRANGEMENT 
S4: FINAL DATA? 
S5: PARTS NO. = PARTS NO . + 1 

S6: DISPLAY CONTENTS OF REPLACEMENT PARTS DISPLAY 
ARRANGEMENT ON DISPLAY UNIT 

FIG. 11 

(1) DATA CONFIGURATION 

(2) STANDARD REPLACEMENT INTERVAL 

(3) COUNTER 

(4) 4 RUNS BEFORE 

(5) 3 RUNS BEFORE 



(6) 2 RUNS BEFORE 

(7) 1 RUN BEFORE 

( 8 ) PRESENT RUN 

( 9 ) LAST REPLACEMENT DATE 
(10) PLANNED NEXT REPLACEMENT DATE 

FIG - 12 

( 1 ) AVERAGE VALUE 

FIG. 13 

(1) ERROR 

(2) PRIMARY REGRESSION FORMULA 
FIG. 14 

SI: ENTER PARTS NO. 
S2: IS DATA UPDATE INSTRUCTED? 
S3; UPDATE REPLACEMENT INTERVAL 
S4: RESET COUNTER 

S5: LAST REPLACEMENT DATE = PRESENT VISIT DATE 
FIG. 15 

SI: ENTER ANY ARBITRARY DATE 
S2: PARTS NO - = 1 

S3: PLANNED NEXT REPLACEMENT DATE < ARBITRARY DATE? 

S4: COPY DATA ONTO REPLACEMENT PARTS DISPLAY ARRANGEMENT 

S5: FINAL DATA? 
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S6: PARTS NO- = PARTS NO. + 1 

S7: DISPLAY CONTENTS OF REPLACEMENT PARTS DISPLAY 
ARRANGEMENT ON DISPLAY UNIT 

FIG . 16 

SI: ENTER NUMBER OF DAYS FROM TODAY 
S2: PARTS NO. = 1 

S3: PLANNED NEXT REPLACEMENT DATE < PRESENT VISIT DATE + 

NUMBER OF DAYS FROM TODAY? 
S4: COPY DATA ONTO REPLACEMENT PARTS DISPLAY ARRANGEMENT 
S5: FINAL DATA? 
S6 : PARTS NO. = PARTS NO . + 1 

S7: DISPLAY CONTENTS OF REPLACEMENT PARTS DISPLAY 
ARRANGEMENT ON DISPLAY UNIT 
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^s*pai-rsifc«)fci&*nfe*»©^ ^©sw^-rsi: 

:5tt, W£©»IllBartfc&»5*ftSfc^«^ftS«» 
©fflS©-K**ft:fl<jlc:*^-t-SCkt?, IHlltt&ffia 

©^Eav&ftsifftic-rsfcfcfcfc:, *»K!e8^— y 

[0 0 0 8] 

' [SMB*»»i'r*&*&©*a] tsb*s «j#siicaa 
«£ftfc«fp§au sws^Di5p D p©^ffl^^n-s!ji-stt 

^p?£p©Sg|it-f ^;bh'>^c < i:*5a* 1 0©lf-tfx 
^>©B6ISIBi:fiBari:©SE»asiB«-r4IB«*iaS 

kSC ^^§15S* s mjIII^gl$nfeB*6^lll©^ 
&B£T*©P^£^©«*^ftb£*>£f+JfU *©*6* 

B^T-t, *iHi^m-r^§fc^$n?.B* s iy*-r-5^ 

ifciiiSBB-rsfc^snsBS'eCs ^m^-r^^i: 
^je * ft s b #si*-r 5 ^jwsESias p°p * *^ -r s ^ftau 

[0 0 0 9] Sf*iM2{cfB«4^ftfc^B^(i, It* 

^»*» & ©ffi^c <fc tK -y-- bf^ v >tm?S b B © B 



(3) 0- 1 4 9 0 6 5 

4 

C*4 fc^* ft Sg|35p©-St£«^-r £ «t 5 CfllJEft b 
fe •&©-£-& So 

[0 0 10] * g&#E3Cfa«£ftfc*Sf!l§Bu If 
#«3aB*©m«7l2JiRg«C:fc^T, «£fc©^W£Slgf& 

*;i/©2SMflfi&tt*LT, ^©^fcao-ggBtSbTV^ 
3£»-!M*;p&»S»*S£$C»E»L&*©-?fc 
10 5„ 

[0 0 11] R*I4CE«Snfe«Wtt, 

¥±9fis ci -3 t t a« b t ^ a -r * ;u &s § si *. 5 

cfc?£«/&b£fc©T'&3o 

[0012] Mt's iB*S5caa«dn&*w(±, is* 
m 3 sBtt©iE«ui2j*«Bfc#v^ *^©*« 
lit t aguusc* mt&z *fc*s* c «t & tats bT v ^ 5 sa* 

It -f ; 1/ £ • $ & X. 2 «t a C * J$ b tz i> © T- $ § „ 
[0 0 13] Sfes Sf#il6f'l3«o^ftfc%HJ(is IS* 
20 £ 1 Tim 5©^m*»Cffi*©Mte&J^BC:i3^t\ 

«^©^ wssigB r i c s a: -a #^§#i t e> ft & 

B fcSSfttH" ^;i/fflff@^^S*tt^* s IBS^ft5 

[0014] $e>tx 8»*«7cia«*n&»9itts is 

6 tIB«6©ill^ffM^B^3*V^T^ ^HS^Slffi@« 
ftHSESl^Sfc^SnSBtt^ SBSSESil^t^r-A 
T 5 £ h T- tt W £ ft S «t -5 £ «JE& b © T* 5 » 
[0 0 15] X. M*S8,CE*Snfc«fllJtt, t»*H 
30 6Cffi«©m«U&J5B£«C*i^Ts 'i>^<^*)Bft^« 
^5«FtfSrtj»U 3S#lbtgBS#^A s A*^ft5C 
tX\ ^B* s IBti^ftS J:^('«figbfe4.©T*$)?>o 
[0 0 16] ^fcHJC W*il9£ta««^ftfc^BJ{±, 

m-f h Wt&tWM-t 5 «t d £«^c b & ©T*$> 5 , 
[0 0 17] IC, Sf*lRl 0 £IBffi^ftfc^BJ{±, ffi 
*iI9£iB«©illMM«S£*^Ts ^«©n>-b> 

«S*ttiiersJ:-5fc»j£L;fc*©T?fcS. 
40 [0 0 18] *& N lf*lHl 2fcffi«;5fft&$8miB\ » 
*Ifl 1M10 ©V^■rftA>£Ba«^©il^ffM^■£*V> 

< h^l^-rft^lo©^ST% 1f-lf^^>As?^lHl8i5Pp3 
[0 0 19] 

50 ^jw3£»ei5a<i»iai5is»i$ftfcBi)»e>4-iiiosE»BSTf 



5 

^&t&Mx.z£oimf&£tix^?><DX\ -^-tr;^ 

^£ft3fc^*Sft48HKfflffi&©— JiS^CJSSb 
T*f*Wta^-r5ChT% §HfflW£a5B©*ffififl c 2E 
»*RltlK:-rai:i:*it, £8J2afc^-y©2flE»li#8I© 

»J»illStc ftfi*#W"**K^ M«Jfcfi8IWf C£KW£ b 

s^fc©3fci^«yKfi8«E«sai«-rs^fc5bSTf*s. 

[0 0 2 0] 

[*W©HJE©^JB] WTCi©*WSia^©SaE©B 

[0021] 0 2tt£©$gHj3©— nifooBmzmzmn 
mkb ^-tm^mmmx & % . 
[0022] z<Dmw<z>—mffi.mmizi%2>mmzj&m 

t^ep a^(pi t-s©mjk x mmmmsti s <t a 

D >*£>&•§ 2 C «t -3 T fi/f «©«££ -a c 
H/Bb&ORO S (Raster Ou 
tput Scanner) f fflItDfc¥SCir>t 
llj^S^ 3 jPJfiStu SRffifttt K 5 A 1 ©giffifcii, 

5 a i ©^isic^$nfc#«iBtfttts £&&b 4 1 j; 

hn>j&>e,&;5te^*885©$Htfc:j;^T\ ifefcttK 

7A i (Dmm&6 hi—mimw^nt^m'^meti., 

li!)3D hO>#&£3fl«»*£7©|»«tC<fc^T, 

EAia^t^i^ti, SEB©^»K:*a*n4. * 
*\ ±iBte^sj£ 6 warns titzwtft h-7Ai ©as 

gs, ^i/-X7>^i i ©Bjt*s(tTas*ffi©»« 

£gttT, «©BIIfWej«xg{cfiBiiJ:5Ca:r3TV^ 

[0023] ^^t, z.<D£ j nzmm$nz>mmz!$, 



(4) W1 0- 1 4 9 0 6 5 
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-«9tS2^3D ha>A>£>&sft^*3§5&s^ 

(±7>gt^*il 7 ©^ U y KWB 2 a -ftttB? -f 2 
b, 5a. 7aimfe!), Wti^TSfiUfeD, 
Hfc* U-->^«8©^^iy9 J ?>yix- Y 1 0#^ 

*s^?& *S 5 tb 4 ^ tt^*^«S 7 ©*■ U y F «B 2 a 

10 W7-ft-2b, 5a, 7a, ItlWJ-->^ 

sibs©^^-^:^- m omcD%.m$.Wk^-y 

[0024] H3tt£©«w©— feiK©ji!a»c«5mrafc 
jiM»Bfc bT©M£iif^fc«jSfc^*£SR^#5& 
©^ y * 5 — «af*B * m r t» © t- $> s o 

[0 0 2 5] g|3(3:fc^Ts 2 1l±r^M7-I|: 
Sa©*f*S:^-r*©T-$> 5. Z.O'tW frii^—mM- 
^■**2 lrt©±SHWt:tts JPH2 2©@j^5rSg^m 
5Iffi^Mm$§B2 3 (Image Input Ter 
20 minal) AsiEB^ftTV^o il©[IH&0fflSi^B2 3 
(£, 77f>i"7^ 2 4±(;y7f>*n-2 5£<fc^ 
TffJE^nfett^T*«S^nfcJHffi2 2©ffllftft3te»2 

6izx-Dxmmu mm2 2(DSM%^w>i, ^2© 

tti7-2 7, 2 8MSil/>X2 9^bTCC 
Dt>1t-3 0tS4g7tbT^ £©CCD-fe>-y--3 
Otci^ TJlffi 2 0&ttfilt3fcffc£J3fjt© h* y h ^jS 
(#I;tfcf, h/mm) T*Sc^m-5 i5 

[0 0 2 6] ±KBI«M3l«a2 3CJ;-3TK*Bie>n 

30 feJim2 2<D&Ml?Mit®\±, mU-l, ^ (R) , ^ 
(G) , » (B) (§8 b i t) ©SfiCJgSBLRSMST* 
— ^iibTiffl^jinia^BS 2 (Image Proce 
ssing System) {C3^e.tls Z.<DW$MM?&. 
f3 2m J1IS2 2©H*f*7^-^t*fbT, 

[0 0 2 7] ^ It, ±fB©£D < nOH^lSeB 3 2 T*ffi 
^©il^fflS^Sfi^nfciii^-^ii, H (K) , jx. 

40 D-r (Y) , (M) , ^>T> (C) (#8bi 

t) ©4fe©jg«fi«B»i7 s — ^caasisnTRos 3 

5 (Raster Output Scanner) lz 

bT U— y— £ 5EHtB7fc#fT t>n-5. 
[0 0 2 8] ±IBR 0 S 3 5 (±, El 3 C jj*f «fc d ^ 

Ts ^©^f*l^— If— 3 6*61/- tf— 3fcLBftFti| 
50 {Sffi]^2$n, 3. ^ - 3 8 £vt UTUffififfri: bT 
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©flEWfif* h'7A40 ±&Cj£ttg7fc£ ft 3 . 
[0 0 2 9] ±I3ROS 3 5 C .tot U — if— #L B# 

(K) , -fin- (Y) , V-t?>* (M) „ S/7S 
(C) ®4feCli§4 2K, 42Y, 42M, 42C 
£{f;LfcD-* U -#5S;©KfcSE« 4 2Cfc-3TJIB*3i 

[0 0 3 0] ±KfiR*fls K7A40 ±£;JFM£ft£ h 7" 
-fctts ^»«3t#1«7A4 0K:|»lgbTlBa*tl&te 
?h'7A4 3 ±C«#Sftfc«55*ri: bT©<lfc^ffl*fi 4 
4±C N fi?3D hD>4 5©#*Cfc-3TJBiME^;* 

H*{*2 1 rt©TBBCEfi£n&*ft©t&ilitt*-fe y h 4 

8, 4 9,5 0*>e,»D-;i/5 1 izi-^T^fi^tiS 

?fflffi4 4lt «f&©i&>£P-7 5 2SVl/^ bn- 

^bt, ±Kte^B«U4fck mwmm^ 
7^4 3©^HcpmegcDs*$n, i«f H7A4 

<b fct, M# *«©;£^©te9J8IS^fc:;iWt-^ -v 
K^nyi*^ -ffl©ig0J§& OHP'>- h « «> J&ffi nJIB 
OHP.->— h^£fellffc&J&rii , rS£fcJb*"e5 
•BiSK&^T^.Bo ±f3^Sb H/-f 5 8*»5> 

tfMS£B*a^/#3ftfcft¥ffl*S 4 4 &mte b £ b 

[0 0 3 1] Sfes ±8B«*f*:l*7A4-0±il>&BfSO 

fern© h ^-maME^* titzmwmm 4 4 a, gygn n 

ND>5 4©|&*J;:J;-oTfc^K5A4 3©*H*^iiJ 

**nfca, %.w$kw.s s^mmzn, c©jg»ss«5 
5tio THha ve^jc iotb i--iktmmmm 4 4 

[0 0 3 2]4^ H3if>, 5 7life?b-7A4 3©i 

dfe«4©l^*3n hD>;*f£^;bTvV5<> 
[0033] 0 4{i±iB^fite^^;©7 ; ^^;i/*5- 
a^S6B©ia«yKriSf!B*^-r«fig|gi7f * 4. 

[0 0 3 4] 04£;}3V>T, 4 0 {£±13^7^* K ^ A T* 
i5Cte^ferfi«r»4:LT©tea|EH7A4 3#ffi§g£ft 



(5) 0- 1 4 9 0 6 5 
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j^T^Tfeft h*7 a 4 o (Dmmtm-<vM&.T>fE}mmm 

^-ru-he lfc£#*SK5Att©*W£flg*. N 

h 7 y fb tr- u 5 s >^©KSf*7 -y ;u a a> e. * s 

ft^7 ^M6 2 ©Rffl#|R|ffl$fc*lMWB 6 2 a £H/£-T 

io st.t.'b^ mmwsi&v^ rmt do* 60©^jsi® 

lZfat>i£Tftmzmgtt\l, ^^^6 2©RjS]# 
Gl©»i|ll<S»6 2b^ tmioCi''fA-7 , L'- 

[0 0 3 5] ±H3fi^ K 7 A 4 3 iCi±, ±SBLfc <fc 5 
K\ ffi^©$&^*-fe>> h 4 8, 4 9, 5 0©5*>^-fft 
*»©A-by hJtPfcJE^flMUM 4 ^©feifffl 
14 411, l^Ts hn— ;U5 3 £ J; o Tte^ h* 7 A 4 3 
©^®CJKS6*n4i:i:*)C:, 1* 5 A 4 3 ©HffifflO 
d^fe^D bn>4 5£<fc-pT^S£gW\ fc^K^ 
20 A4 3(Dt!?7^;i/A6 2±i:»ifl!]tti^5. Z 
©fifK7A4 3±fc!ft*£ftfc*y?ffliiU£4 4{C{i, (fi 

7fcftK^A4 o±pi»:M^n5i (K) % -nn- 

(Y) , v-t?>* (M) , i/7V (C) ©h^-^tf, 
fi?3D hD>4 5©^mi3«toTte^^ft5o 

[0 0 3 6] * It, ±IB^7tft h* 5 A 4 0 j&»6Jffi£© 
fe»© h 7— Ift^te^^tlfcte^fflm 4 4lt 121 3 fcij* 
ti^t, PJS6=ID hD>5 4iz£-?Ttfcm$ti?>tt 
4>Cn fiJ^S6 4CJ;t)tS?K7A4 3©*®^^ 
*J*;*n&«s «»if-f K6 5S^btSf8i5 5tZ 
30 mmzti, Z0tiSi5 5©^»n-5 5 5 aOTE 
5 5 btci-^T, ht-«4«*fitJtfE*CJ:D 
<E?ffl«E4 4±C^S?$tU 7a- tftfiPD— 6t 
J:^TSE«^»©#ffiM/-f 5 6±K»ffi*ns. 

[0 0 3 7] Sfc, ZCioCifilc^il^Me?^ 
©^^^;b*7-i«^SC*5V^T*, 7j^-«^XfM 

tlbfct), ft^na hn>4 l*fi?3D ho>45 

feSV->!±ffJg|3D hD>5 4, iS3DhD>^5 7© 
Fll^tti9-f+-#ffftf: t)> »tC<t7t 
40 **£bfe!3, IC7 l J-->^Si©7L'-^77i/ 
A s ««bfc?)-r5 0 ^©fefe, Ztl^fflMftF^A-?' 
lt^3D hD>4 l^>fe^=3D hD>4 5feSVMi*J 
i3DF0>54, i^DFD>^5 7ft^iJf 

i&g#£b£ 0 *e>n, ±iB©«i<*irii*ns5 s s?4';i/ 

*7-f?Stt-(t ^3DhD>4 1 J !ifef3D 

hD>4 5$)5^^{ii^Jil=ID hn>5 4, itnohD 
>^5 7S?©«tac«*|g©** J ^<s 3Dta*t# 
50 r3T**fe-r4^-y>«?©*t.ffl*fa«jK^<x *fcJR 
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(K) , -ix-vi— (Y) , v-tf>* (M) , i/T> 
(C) ffl4fe©iKffe§54 2 K, 42Y, 42M, 42C 

[oo3 8] ^ct% zcommcDMmiz&zm 

£T?©|8|£ £©gg«i*feL U *©*&«*»£> 

T-t, ^msi^-r^^h^^ti5B* s sy*-rs^w^ 
asra-rafc^jgsnsBS-ct^ #.®im-ri& ttt 

[0 0 3 9] igettz©^©— ^©jfcJBKWa^ 

[0 0 4 0] H6C*^Ts 7 0tt±ffir^**7- 

4 5&iT©yj y FWl^Sl*^^-, H£« 
^U-->^«18ffl77i'9-?'/l/-h'10 s Hl3fi 
05* b&V«^l©7^ ;i^-^©®fiitgl^-y © 

«*p^»-f >*->wrvi*-kxv v©8sh««* S 

W5RAM^e>62^tU- 7 2li±IH» 
*v>##«««A#£fT5fcto0*-A#StB^ 7 4 

[0 0 4 1] CdT% ±gB^7tf*K^A 1, 4 0^- * 
^tffi©^3D bn>2, 4 1$,5UI«?flffl®3 
BbD>5, 4 5^tfflyj ^ Klg^My-ft-^ 
MCtt* U--></8M8©y5i'9 J f>^U- M0, 

MCttia^ b5&v^^msa©7 — ^©jewxDi^^ 

-y©1f ipSS&'f >*—;Wi:LTfc^ #!lx-fcf> 
ffl^6ft5„ b^U £ft£f®S>ti5*>©T*fcfc£<s ± 

itt, 5 s -y>f >wa©itiis?©<t mm &a«r 

— if-T*S>tt(Ss flSifcft: F5Ab 4 0 ©fll > 

K£fiSmb&^J--1f-T-&fti£, ffl*ftI«7A 1, 
4 0 ©ffipStgl-l' >*-W&2 5 75tfc£:^-5«fc'5fc:, 



(6) 0- 1 4 9 0 6 5 
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[0 0 4 2] ^©flffijct&OT, i©HflB©JKJBK:« 

« ni»£Sig©K># & *j»-r s um mss t us & 
io [0043] -r&fc-fcs ±.mmm.mm\z^y"i>d')v 

^-A^jSS7 3 0BfS&©^-«f*SM^"rscii:CJ;t3 
T,, If-Mt-KCXSJ: Ufifri) , ^©RF^ 
l/&0©BM©A*S*»6>ns Ut^:7"2) o ^b 
T, y—¥X^>timtt(DXti%?fo t, CPU7 0 
i±, frfctA**nfcl5iaB©HN-^ sutHli:[5lbBM 
*§fr£WJb Ur'^S) , S?i(H)i:|HlbBM©»^ 
Ctts SulH]i:|SlbBftT-fe5gS*^bT Uf'y/ 
20 4K tf-br*v>C|SiabfcBfl-©WA;*;ft{)Eb U 
rv^5) , ■y--lf^v>*s|5p c g B ©||X7j^plJRbfe 
iS^tcii, ^7 i ^7°2 (ll^t, BM©A^;S*»5o 

yftXti L&aSKBOBft^EICBSraB 

bTtts A*»SSofc»&^K:4»s BIUBC 2161813 

bfe«-^, -r&t>*> io©fflja©3iai<8t*ffoT*» N ffe 
©ass !c t) si* t> tsia -if-* e. mitut t> , 

fefdU £0«fc5Ctf-KXv>#A;&bfc8SllBB©B 

X^ZtzSb, £©^©J&ffiC«Si&«tt^B4:&!K 
■t©*S«!aS»*Sii:t3&S. 
[0 0 4 4] -y--tT^ x'^^A^bfcBfttfBlIlH] 

©S6lfflB^:RltBM"T?&^^»&lc:tt^ tulHl©sSFrgiHlit{3 

40 7) . ^Z1T\ ¥*aKBB-f toicio . 

l^Ts «F@©¥i9l6Bg-< >^-^VHc^ia©S!rBB|ai«A> 
e. 1 S§|V'>fc»fe»»t&*>©Cs ^-HlffiKF^B^^mllH] 
©15iaBfc§l^fcft£JSU C©i^#?£Sbfcffl^-^[pl 

©36raiii»i?iij5ifcK«t-3T*«)e.ns. 

BIIh1»-1) + (^EI©KFp^B-milHl©ifiF^B) } /IS 

[0 0 45] fit, CPU7 0li, HSFp3B£M*TbT 
(iJlHl©iSF^B^^lHl©iSF^B^*§^^T) 

50 t"8) % cne>©«fuv>«*siai jc^-r^^u — 7 i 
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[0 0 4 6] i©k*. h i tcsvrBft-fcA^-rsfcto 

*5«^Ctt, t»— tf^-K£A5*£ltT% CPU 7 
*S«fr5J:^Kifl!j*bTt)!»aifiv^. &*\ £©££■ 

[0047] ±aacpu7ocsiR*n&^ : E , J 
- 7 i ©Maw**- 'J Tits m i c^-r <t o 

v ^ h-ms-^gfa^-v-^©^©^ 
©ts?s^i( ! &ffl"r5-i:* s t*^> gpa©^»asftiScr-5 

ifO^SElSlWStts ^ U > MR J: t) * *^ b 
[0 0 4 8] h;i*>T\ ±I3^{*K5A1, 4 0-?»- 

Wfffl©^3DbD>2, 4i, $aw±feffiffl 
©no bn>5&£©^u y FiSMty-ft-f© 

«NR©H«fK:§l*»V^, BI8Ki^-r;i'— 
X*-TS^4:CJ:oTffi?n U^f^l) , CPU7 

oi±, it— tf^v^KiotT*— #~g.%T<Dmmft$n& 

2©A<i7VMii£U-fey h-rstht)^ UrfT' 
3) , H^B£S£rbT (MtHlCKP^S^^lHlcaSP^B 

CPU7 0I±> It- t^T>C iraT^-^Sff© 40 

o 

[0 0 4 9] &*>\ £©££, as&oSifctfSireBa 

gSjWti«^ns<t^c«sK$nTo5^-n{;«±s it 
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[0 0 5 0] ±IBffl*D<»fi&©SftfNRtfli-57 s 
-*l?©A;b#fTfrft£^ 0 9 iZ^TJV-^y C.t£t> 
T, *@24i^^B©H-^* s fi 1 t«tl5o 

[0 0 5 1 ] -T&frtN CPU70(t El 9 13^-T;i/- 

= 1 *s^r-A^SB*^A*^tl5h UfyT"!) , 

^^ru-7 i caattsixfef*— 4-ni©i6 

7-2) o f Lts ^@©KP c gB* s HullI©^B«t*3*>^ 
Not 1 £iQ*bT Ur>^7) „ 7. ; r-V'f2\Z.m. 
[0 0 5 2] ±|H4-[Hl©iSP c SBA s HU[ll©34^B<t t) 

T-fesa^iis K^-rs^-^©* , >>bfa* s ow± 
<(>s*»**!isijb c^yi/s) > »^-rs^-v©* , f 

*©^tS-3V 1 .TBtIlH]©^glBt> ^-HlOiSP^BA 4 

Mas&©*#> Mi-et!]-T>fe{i£^x.£'fe>©£*a 

&[I]2£g|^B=llu[Il©S£*&B + (^©RP^B-huHI 

[0 0 5 3] ±134-[H!©KP^B* s BtIti]©S«IB<t 
t) *>*t?5&vMl^ f'St'*»4-IlI©S5P [ IB* s S^-rsgB 
S©£JftBT*£?>i§-&C«U ^©SSSH^B^bT, 
ifiIl]ffl^B : &Snx.fcfit$rti-*-r5 (*^v:/6) o 

[0 0 5 4] CPUttx &.±<DMI.&9&<D7 ! ~-* 

[0 0 5 5] H 1 0 tC^Jfe^— ^©S^-^->^^ 
A^©Jl^l" J: f)> CPU7 0lt Jt5£^f$WrtC3S& 
34^IBffl7 :; -^i:©lt«t*^t;^^7'yybs 

[0 0 5 6] -ft$.t>-*>, CPU70H, 010 iC^f ;u 

1) , |g^1-5a5S©*tH]^^BA s 4-[H]©ESP^Bt 
WJb , ftEliEUl^B^lHlOiSlfflB 

It, 34^^-^^ffliE^J^-^^^^-bfc^ (X 
79^4) s 8&©7*-*T?&^»^fcH\ ^-'VNo 
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[0 0 5 7] ZOfcg, ±HB^34iia5p D p-Ea^« 

©^-Y^r/u-^ h^>t:jL— ^^cSi^^ttfe io 

[0 0 5 8] «^-T52Sgl^-^©Ji^W±^ 

^teFfS-f y^-zvui^tt-^^ns^miSftg^B© 
[0059] sbss©^^-* >#—rtM^ x 

v^(cft^^t^2>^a©^£v^*- ! ?>, ]BH^05*Kaii:c 

*jS*1"Sfc«>K:s ^©^H^T*iis Hi lt:^tio 20 

«&|!1#©£&B?f©:*j^> MSSS7 2©*">> M( 
*IB«L/-C*sSx *©tf$fi£<£^T01 2t^-r<tac 

g|B$©* >> > MUSS 7 2 ©* £ > MI feffil* ■ bT 

£©*#{B£©l*^* s e&'J^<ft3ioftifiiSll 

[0 0 6 0] fbt> fiBS^aUEtftUfcRpB:. H 1 4 

-r^^-f ^^Sff©^— ^>©4'T\ ffbv^ip 

< MelES©* 1 ^^ — U-tz\y h©;i/— ^V©^ 

T-{± 4 [Hmj©x— ^ bTSulHl©* £ y hfi6£ l HI 
HU©fii:bT^ 4-@©#<>>Mi£:0t;:U-t?y hb 

B* s M*r£ftTV^»£fc.ttH *>*>3A,ISP^B©gST£ 

[0 0 6 1] £©<fcai^ ±8aHJfi©^flBK:»S5 s S?^ 
;i/*7-a^«T-(i, .j£8!2£ijlffiS-ll£*«C58tS .40 

»xT:fe*>ftttftfcfft ^ftV^ffi^ '^bt bTA^ 
pJb£ i: ft 5 »s KPrS-T S It- tf* v > t> 0 tuf £ 
%>*bSEbi)»«SSCfTa.N S&fflit^lj-httS:?) 

£>*£#>##>?>©"£% #=*s&fe-?T^ia-r 

S.ihAST'gSitfc&i;:, ^iimT*ffl*£*Sx.ft < Tig 

tfhv^osij^* 5 *So ^?>c, -eft-eft©^.— -if— £ <t 

t> T M ft 5 S£&B$ AH £ & & *» b tftfP 5 £ k # T* £ 5 fc 

j.— tf-©^U-A*s^bSmlT-A^£^Jil.±{'^ 50 
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[0062] mmowM 2 

hi 5«±.^©^H^©nsE©Bffi2&^-r i fe©T*feD^ fltr 
vmmmm 1 tig— ©as^tttra— o^*ft b-cui 
««t 3fflii©»f2tii, Huiansfi©ff^i© 

<£ -5 £ ^ - 2> ©Ji^& ¥±9iSPp3-f > * £ 1+ 

^© b ftr- ffi^-r s «fc 5 t fltf££ tit ^ 5 o 

[0 0 6 3] -fftfr*>s 3©^SS©ff^2T-tt. CPU 
7 0 01 5(r7Rf;i/-^>^oTs tN-hT>v> 
CJ^Tff»©Btt* s J§S£ftfe5^£ (*:r>y:/ 
1) , a5p a 0 ri:tfiJDSTe.^fc#^ (^-VNo) © 
*|0©^- > yNo= l* s ^r-A^Ma* s e>A^^ 

^4#BbTs ^©KP^^BMgS^nfcffi^WB 

*lHl©iSP^^BA s Ji^^nfeffi«©B^J; D -feHuT-ft 

5ry;/5) > a^©^-^T-ftV^-^t(i, ^-»;No 

[0 0 6 4] ifB^tilOtSP^SB^g^^tife 

JS»©7 s -^*»5*SWJb , g^©^ 

— ^T-ftv^-^-tfi, ;^-yNot:l*iDlbt 

, Xr9 7 , 2i:S!), ±a3i:|H]b»{tS«!0iM 

^S7 4t24^t-^S^ffiffi?U©F*=I^*ft^bT 

[0 0 6 5] rotSuhCtot, ^©BttT-Jg/g 
SnfcHC 34*^^^ B S ^ W2*^gP p d p £ *tl S - * s 
T-tfflT% ^»gBS©^lH^£ffo3i:*sqIf6i:ft-5o 

[0 0 6 6] ^■©ffe©«J5S;^U ^ #ffl^i^ mllB^JS©^ 
h|BIilT-SS©T*s ^©iftB^*#BS-r?)<» 

[0067] mmomm 3 

01 6te£©3PJ3©^SE©ff^3£^-r&©T*fc t>> ^ 
t3HSE©ff^ 1 £|r|— ©»#Cttl^— ©ft^SttbTBi. 
B^-rsi:, ^©HSS©ff^3T-{±> mif3^JS©ff^l© 
.tat SESf ^ - f * ¥*S86P^ -f > 9 —Wfr % ft 
J¥S ft 5 iRESSBa^ B C «fc o T^ffl f 4 ©T- Jift < s 

«y x. « 1 * ^ m<D x r> \z * a *» e> © a ft-effi^-r 4 <t a 
t*^!g^ft-rv^§o 

[0 0 6 8] £©HJEffl}fcJB2"CHU CPU 

7 0tt, Ml Q\Z7j<^r)\y-^y\Z^Xs 1f-lf>V> 
C'«t ^TMIflAflfOi^CM* 1 ?!® B$f*^5£ 
$ftfeSi:i:t U^ytri) , »gr t izM *> MX b 
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u-7 iizm\®.$ntzT-*z»MLx, ^©kf^ 

£B b tz B C #B © BS? b £ Btt 

M(Dm?3¥fe B i^IUKF^ bfe B C# B *» 6 © B***0 
flLbfeBf^J; £ *SuT*^^®-&C{±s J : —*ifim8t<D ; T 
-^*>S*>**ISiJU (Xf^5) ^ *«©?*-* Tf£ 

6) , ^r^72tMt) x ±t3i:lHjb»;#£*«^U 

[0 0 6 9] ±fa*H10l5ra^B* s 4-lBl86IHIb 

^chu g^/t-yg^ij^f t:- bfe^ 

% 7f-*3MR«©7 s -*;frg*»SWJL 
Uri/7'5) „ S^©^-*T-&<^±§-£-f-Bu >^— ^ 

t5J:ot:i^ntV>5. 20 
[0 0 7 0] ^ot53J:Ci-Dt, if— tr;*v>#4- 
0teF^ bfe B ifi e> ffift© B«#llEi b fc»j£© Btt T-Jg 

£SiifcBc» SEft^B^s^aBSssieBasftisc 

^> o 

[0071] fo»MM^i±^ aaiamiE©^* 
^pj«t-fe€)©-r\ ^©^s#b§-t5o 

[0 0 7 2] 

l&W<DMm] COSSET JBi±0*fitStWffl«t!)& 
hhbTA^oJi&i:&3feto> KP^-TSIf — tfJXv> 

A»5fewn««:e»a:vi»a4s*e)<i»t«>«-*>*©Tj, *m 

(DJ. -If — £ i^TMSS £»B#J8 & & e, d #>*n 5 - 
^.-■tf-©^^-i= l A^b5miT-A i o 

[0 0 7 3] Icfcs j£M*a^-y©*aftl$&©ff-JMF 40 
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£if- > tf-SWIffl bfcSttUff T 2, d 

c«t *k »*i±s n^ffM^«©tt#s$iJ#^i.siJP[Hi 

[0ffl©fS#&ra] 

[mi] 0 i i±z<D%.w<D-mmcDftmizi%z>mmz 

cm 2] 0 2{ic©^c^5iij^B^s©-*ss 
©j&«*^-r«««fi8iaT?fe*. 

[0 3] B3ttC©»SBfc«3n^j£§6iB©-S£8K 
©BSei: bT©^^^;i/*7-iS^BS^-r«J5)cl2IT- 

[04] E4iic©^BJ3©— HSfioff^t^S^^^ 

;i/*5-a^ssa©iB«aBjEa«*^-r«i^ia-efeSo 

[05] H5lME^]«5A*^-rSffiBnf*S. 
[06] H6tt*J»lHll&**-r^'ny^HTfSfeS. 
[07] 0 7ttK/#S^-r7D-^-v-hT-$)So 
[08] B18ii»f^t7a-f-t-bt-fe§o 
[09] 0 9ttiff^t7D-f-t-hT*felio 
[010] BlOWff^t^D-ft-ht-l) 

[ill] H 1 1 tt£<0«W©-^©Bffi£«SM 

[EI 1 2] 0 1 2tt^— ^©^0tt;££^*r^:7 

[Ell 31 HI 3(i^-^©MlfDtt^-$:^T^v^ 

[HI 4] H 1 4J±»fE£^iT:7P-^-hT-fe 
o 

[015] 0 1 5tt£©$8lH©iSJK©J&!B2C«3iB 
[016] 016 ttC©«lfi©mfi©iaB3 ti^I 
[^©BttM 

Is 4 0 IMh'vA, 2, 41 ^3DbD 
>, 5 4 5 8 *y-^V^««, 9 

^7'>s 10 7 0 CPU (SM 

S), 71 «'J-, 7 2 # <j7 > h [3%. 7 3 * 
-A*8Sk 7 4 j£8§SEjftfBS-1l«jj*8EB. 
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